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Indian Standard 

METHOD FOR 
SPECTROGRAPHIC ANALYSIS OF 
WROUGHT ALUMINIUM ALLOYS 

0. FOREWORD 

0.1 This Indian Standard was adopted by the Indian Standards Institu- 
tion on 27 September 1984, after the draft finalized by the Method of 
Chemical Analysis of Non-Ferrous Metals Sectional Committee had been 
approved by the Structural and Metals Division Council. 

0,2 Considering both the speed and accuracy, recourse is often taken to 
spectrographic methods for the quick determination of elements when 
present as alloying elements or as impurities in wrought aluminium 
alloys. 

0.3 In reporting the result of a test or analysis made in accordance with 
this standard, if the final value, observed or calculated, is to be rounded 
ofT, it shall be done in accordance with IS : 2-1964*. 



1. SCOPE 

1.1 This standard describes the spectrographic method for quantitative 
determination of the following elements when present as alloying elements 
or as impurities in wrought aluminium alloys in the following concentra- 
tion ranges: 



Element 


Concentration 




Range, Percent 


Copper 


0-1-5-0 


Magnesium 


0-1-5-5 


Silicon 


0*4-1-3 


Iron 


1-0, Max 


Manganese 


0-1-1*5 


Zinc 


0-1-1-0 


Chromium 


0-3, Max 


Titanium 


0-3, Max 



♦Rules for rounding off numerical values ( revised ). 
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2. TERMINOLOGY 

2.1 For the purpose of this standard, the definitions given in IS : 7072- 
1973* shall apply. 

3. OUTLINE OF THE METHOD 

3.1 The sample is excited by a condensed high voltage spark discharge 
using point to plane spark technique in which the spark discharge takes 
place between the pointed counter graphite electrode and the flat hori- 
zontal surface of the sample. The emitted spectral radiation is dispersed 
by a suitable prism/or grating and collected on spectrographic plate or 
film. The optical density of selected analytical and internal standard line 
pairs are measured photometrically on a microphotometer. The internal 
standard method is used, in which the optical density of a chosen spectral 
line of the element being determined is compared with the optical 
density of a chosen aluminium line. The log optical density ratios 
are calculated by means of emulsion calibration curve. The concent- 
ration of the element is evaluated from an analytical working curve 
which are drawn by plotting the optical density ratios of the analytical 
and internal standard lines against the concentration of analyte element 
from a series of spectra recorded from a set of standard reference 
materials of known concentration. 

3.2 General Requirements 

3.2.1 Spectrograph — The spectrograph shall have sufficient dispersion 
and resolution so that the analytical lines given in Table 1 are free from 
interferences. 

3.2.2 Excitation Source — Excitation source unit capable of providing a 
simple or controlled condensed high voltage spark shall be used. 

3.2.3 Excitation Stand — Suitable sample holder, with an arrangement 
for setting accurately the spark gap, shall be used. 

3.2.4 Microphotometer — Any commercial microphotometer capable of 
measuring the optical density of spectral lines shall be used. 

3.3 Standard Reference Materials ( SRM'S ) — Commercially avail- 
able reference materials covering the entire concentration range market- 
ed by reputed agencies preferably in the form of discs are recommended. 

3.4 Preparation of Samples 

3.4.1 Sampling — Samples shall be cut to appropriate size and sparking 
surface prepared by machining. The sample size should not be too small and 



♦Glossary of terms relating to emission spectroscopy. 
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shall be limited by the size of spark crater and thermal capacity. It should be 
sufficiently massive to prevent being overheated during excitation and also 
should have a minimum surface area of 0-8 cm 2 flat surface for sparking. 
Thinner samples should be backed by sufficiently massive metallic block 
for preventing overheating during excitation. Samples shall be free of 
pipes, blow holes, inclusions, other physical imperfections and any 
extraneous contaminations. 
3.5 Excitation and Photography of the Spectra 

3.5,1 Electrodes — The counter electrode shall be a graphite rod of 
about 6 mm dia and 20° included angle at the tip. 

3.5-2 Typical Excitation Parameters 

Voltage 15 kV 

Capacitance * 005/xF 

Inductance Residual 

Spark gap 3 mm 

3.5.3 Exposure Condition 

Wavelength range 220 — 340 nm 

Slit width 15 - 20 ^m 

Slit length 2 mm 

Prespark time 10 seconds 

Exposure time Normally exposure time of 20-80 

seconds will be satisfactory 
( depending upon the type of 
emulsion and spectrograph used). 

3.5.4 Photographic Plate/Film — Fine grain emulsion of slow speed and 
high contrast in the wavelength region of interest shall be used. 

3.5.5 The processing of the plates shall be done in accordance with the 
method specified in IS : 6010-1971*, 

3.5.6 Analytical Lines — Recommended analytical line pairs are given 
in Table 1. 

3.5.7 Recording the Spectra — Duplicate exposure for each sample and 
one exposure each for a minimum of two standard reference material of 
the same alloy group shall be taken on each plate or film. 

3.5.8 Emulsion Calibration — The emulsion of the photographic plate or 
film shall be calibrated in accordance with the procedure given in 
IS : 10113-19821. 



♦Recommended practice for photographic processing in spectrochemical analysis. 
fRecommended practice for calibration of emulsion for photographic photometry. 
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3.5.9 Analytical Curve — Spectra of SRMs covering the span of entire 
analytical range shall be recorded and optical densities of analytical lines 
read on a microphotometer. These are converted into optical density 
ratios by using emulsion calibration curve. Analytical curves are drawn by 
plotting log optical density ratio versus log concentration for each of the 
respective elements in SRMs. 

3.5.10 Correction of Analytical Curves — If the intensity ratios for the 
standard samples, exposed along with the samples to be analyzed, show a 
parallel shift, the analytical curve may be moved to a position midway 
between the old and new points. If such a correction exceeds 3 percent of 
the concentration of an element in a standard or if a significant rotation 
of an analytical curve is indicated, a new analytical curve using the full 
range of SRMs shall be drawn. 

3.5.11 Evaluation — Convert the optical densities of analytical lines and 
the internal standard lines to log optical density ratios using the emulsion 
calibration curve and evaluate the concentration of analyte element from 
the analytical curve drawn as per 3.5.9 and corrected as per 3.5.10. 





TABLE 1 ANALYTICAL LINE PAIRS 








( Clauses 3.2.1 and 3.5.6) 






ELEMENT 


Analytical 


Internal Standard 


Concentration 




Line (nm) 


Line (nm) 


Ranoe, 


Percent 


Copper 


J324-75 
1 224* 26 


305*99 


0*1 


— 0*6 




266-92 


0*5 


— 5-0 


Magnesium 


f 285*21 
\277'83 


305*99 


O'l 


— 0'3 




266-92 


0*3 


— 5'5 


Silicon 


251*61 


266-92 


0*4 


— 1'3 


Iron 


274*32 


266-92 


0-3 


— 1*0 


Manganese 


J29331 

J288-67 


266*92 


0*1 


— 0*4 




305-99 


0*3 


— 1*5 


Zinc 


334*50 


305-99 


0*05 


—0*3 


Chromium 


276-65 


266'92 


0*05 


— 0*3 



